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(54) MANUFACTURE OF VARISTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve solderability by suppressing 
adhesion of silicon compound on electrodes on the outer surface of a 
varistor by blending the varistor device mainly containing zinc oxide and 
having electrodes on its outer surface and silicon powder and by heat- 
treating the blend in a gas flow. 

SOLUTION: A varistor device 2 and Si02 powder as Si powder are put 
into a cylindrical alumina porcelain container 1 having gas ventilating 
openings, are blended and are heat-treated at 900° C for 2 hours. After 
forming specimens by a gas flow, the varistor device 2 and the Si powder 
3 are separated and the varistor device 2 is barrel polished by using SiC 
and Zr balls. After that, the varistor device 2 is coated with electrolytic Ni 
plating and electrolytic solder plating in sequence. When the gas flow is 
performed during the heat treatment operation at a flow speed of 5 
mm/min. or higher, forming of Bi atmosphere is suppressed, grain 
boundary of the varistor is prevented from being reduced and solderability 
failures can be reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the us of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the varistor which an outside surface is made to mix the varistor element and Si 
powder which make a principal component ZnO which has an electrode, and is made to heat-treat in a gas flow. 
[Claim 2] The manufacture method of a varistor according to claim 1 that the oxygen tension of the gas which carries 
out a gas flow is 10% or more. 

[Claim 3] The manufacture method of a varistor according to claim 2 that the rate of flow of the gas which carries out a 
gas flow is above by 5mm/. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the varistor which 

makes ZnO a principal component. 

[0002] 

[Description of the Prior Art] In order to perform electrolysis plating to the varistor which makes ZnO a principal 
component, the method of performing glass coating on a front face conventionally, and forming a varistor front face 
into high resistance was used. However, it was difficult to form a uniform coating film by the method of forming into 
high resistance by glass coating. 

[0003] The method of forming a high resistance reaction film by the reaction of a varistor element and Si is proposed 
by on the other hand mixing and heat-treating a varistor element and Si powder as the method of forming the front face 
of a varistor element into high resistance uniformly (refer to JP,1 0-7001 2,A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional method, in heat treatment 
process, Bi dispersed from the interior of a varistor element, the compound of Si and Bi adhered on the electrode of the 
outside surface of a varistor element, and since a plating coat was not formed in the portion for the reason, it had the 
trouble that soldering nature became bad. 

[0005] this invention solves the conventional trouble, and it suppresses that Si compound adheres on the electrode of 
the outside surface of a varistor element in heat treatment process, and aims at offering the manufacture method of the 
good varistor of soldering nature. 
[0006] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, this invention can make soldering 
nature good by making an outside surface mix the varistor element and Si powder which make a principal component 
ZnO which has an electrode, heat-treating in a gas flow, suppressing Bi atmosphere at the time of heat treatment 
according to this method, and preventing adhesion of Si compound to an electrode top. 
[0007] 

[Embodiments of the Invention] Invention of this invention according to claim 1 is the manufacture method of the 
varistor which an outside surface is made to mix the varistor element and Si powder which make a principal 
component ZnO which has an electrode, and is made to heat-treat in a gas flow. Bi atmosphere and a bird clapper will 
be suppressed by carrying out a gas flow. Since generation of the compound of Bi and Si is suppressed, adhesion of the 
compound to the electrode top of the outside surface of a varistor element can be prevented, and since a plating coat is 
formed uniformly, it has operation that the good varistor of soldering nature can be offered. 

[0008] Invention of this invention according to claim 2 is the manufacture method of the varistor according to claim 1 
which makes the oxygen tension of the gas which carries out a gas flow 10% or more, and has operation that 
degradation of the varistor property in heat treatment can be prevented, by controlling oxygen tension. 
[0009] By invention of this invention according to claim 3 being the manufacture method of the varistor according to 
claim 2 which considers the rate of flow of the gas which carries out a gas flow as a part for 5mm/, and making quick 
the rate of flow of the gas under heat treatment Since Bi atmosphere will be suppressed further and generation of the 
compound of Bi and Si is suppressed, adhesion of the compound to the electrode top of the outside surface of a varistor 
element can be prevented, and since a plating coat is formed uniformly, it has operation that the good varistor of 
soldering nature can be offered. 

[0010] Hereafter, it explains, referring to a drawing about the gestalt of 1 operation of this invention. 

[001 1] Drawing 1 is the cross section showing the gestalt of 1 operation of this invention. As for an alumina-ceramics 
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container and 2, in drawing 1 , 1 is [ a varistor element and 3 ] Si powder. 

[0012] First, a binder, a plasticizer, and the organic solvent were added to the varistor raw material which consists 0.5- 

mol% and Co 304 in a ZnO principal component and Bi 203, and consists 0.5-mol% and Sb 203 of 1.0-mol% in 0.5- 

mol% and Mn02, the ball mill performed preferential grinding for 48 hours, and the slurry was created. Sheet 

fabrication was performed for this slurry by the doctor blade method, and the green sheet was created. 

[0013] Next, it cut in the predetermined configuration so that a printing laminating might be repeated to this green 

sheet and an internal electrode might be pulled out after pressurization in Pt paste as an internal electrode at an end 

face, and the green chip was obtained. After putting this green chip into the alumina-ceramics container and removing 

a binder, baking was performed at 1 1 50 degrees C for 2 hours, and the varistor element was obtained. 

[0014] Ag paste was applied to the ends side where the internal electrode has exposed the obtained varistor element 

after performing barrel finishing using SiC and Zr ball as a terminal electrode, baking processing was performed at 600 

degrees C, and the electrode was formed in the outside surface of a varistor element. 

[0015] Next, as shown in drawing 1 , Si02 powder was put into the alumina-ceramics container 1 of a cylindrical 
shape with the bleeder of gas as the varistor element 2 and Si powder 3, and it mixed, and heat treatment was 
performed as heat treatment for 900-degree-C 2 hours. 

[0016] When performing this heat treatment, the gas flow was performed on the conditions shown in (Table 1), and 
each sample was produced. Then, a varistor element and Si powder were separated, and after performing barrel 
finishing for a varistor element using SiC and Zr ball, the plating coat was formed by performing electrolysis nickel 
plating and electrolysis solder plating in the order. 

[0017] Thus, evaluation of soldering nature and a varistor property was performed about each obtained varistor 
element. After dipping the soldering sex test into a 235-degree C eutectic-solder tub rosin 25%, using ethanol 75% 
mixture as flux, what is covered with the solder with 90 new% or more of an electrode was used as the excellent 
article, the percent defective was evaluated, and the result was shown in (Table 1). On the other hand, the voltage 
nonlinear coefficient (alpha) was computed using the following formula 1, and the varistor property was shown in 
(Table 1), after measuring the voltage at reference current when passing each current of 1mA and lOOmicroA. 
[0018] (Formula 1) 
alpha=(logI 1 -logI2)/(logV 1 -logV2) 

However, 11= 1mA I 2= lOOmicroAVl and V2 are the voltage values in II and 12. 
[0019] 

[Table 1 ] 
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[0020] When a gas flow is carried out to the heat treatment process of this invention from (Table 1) so that clearly, 
poor soldering nature can be reduced. On the other hand, when the conventional example does not carry out a gas flow, 
it turns out that poor soldering increases. Furthermore, in being later than a part for 5mm/, poor soldering nature 
increases the rate of flow of the gas which carries out a gas flow, and it turns out that the above is [ 5mm ] desirable 
by /. Moreover, by making the oxygen tension of the gas which carries out a gas flow 10% or more, degradation of a 
varistor property can be prevented, and when fewer than 10%, a voltage nonlinear coefficient (alpha) falls. 
[0021] In the case of the conventional example, Bi in a varistor element disperses in heat treatment process, the inside 
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of a container serves as Bi atmosphere, and this makes Si02 and a compound, adheres on an electrode, and is 
considered for checking formation of a plating coat. This is given, according to the method of this invention, the inside 
of the alumina-ceramics container 1 can suppress Bi atmosphere and a bird clapper by carrying out a gas flow during 
heat treatment, and it is thought that poor soldering nature has been reduced. Moreover, since it can prevent that the 
grain boundary of a varistor is returned during heat treatment by making the oxygen tension of gas into 10% or more, it 
is thought that degradation of a varistor property has been suppressed. 

[0022] When a gas flow is performed by the above rate of flow by 5mm/during heat treatment from the above thing, it 
turns out that soldering nature can be made good. Moreover, it became clear that it is required to make the oxygen 
tension of the gas which carries out a gas flow 10% or more. 

[0023] In addition, with the gestalt of this operation, although heat-treated in the state of gentle placement, a more 

uniform reaction is made by processing rotation etc. 

[0024] 

[Effect of the Invention] It becomes possible to offer above the method of producing the varistor which was excellent 
in soldering nature by making an outside surface mixing the varistor element and Si powder which make a principal 
component ZnO which has an electrode, and making it heat-treating in a gas flow according to this invention. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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